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(57) ABSTRACT

A parallel electric service system including a combination
load center is disclosed. More particularly, the parallel elec-
tric service system encompasses a combination load center
adapted to receive power from a utility power source and a
parallel power source such as a solar module, wind turbine,
fuel cell, or the like. Power may be supplied to electrical loads
of'branches ofthe system by the utility power source, parallel
power source, or both. The system also provides electrical
usage metering and allows electrical power to flow back to the
grid. Methods of connecting parallel power sources in the
parallel electric service system are provided, as are other
aspects.
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1
PARALLEL ELECTRIC SERVICE SYSTEM
AND METHOD USING METER SOCKET AND
LOAD CENTER COMBINATION

FIELD OF THE INVENTION

The present invention relates generally to systems and
methods including parallel power sources.

BACKGROUND INFORMATION

Secondary sources of power are becoming more common.
For example, home wind turbines and solar energy systems
are being used to provide a second source of electrical power.
In particular, there are many situations where it may be desir-
able to have another power source to supplement the utility
power or that can be switched to and from an electrical load,
such as, for example, in the event of a public utility power
failure or due to excessive power variations.

Such secondary power sources, however, may be installed
after a home has already been constructed. Accordingly sys-
tems are needed to seamlessly integrate such secondary
power sources into the power supply environment. Further,
with the advent of personal wind, solar, and other electricity
generating systems, electricity may rightfully be sold back to
the grid. Therefore, there is a need for improvements to sys-
tems including load centers adapted to interface with second-
ary power sources.

SUMMARY

According to a first aspect, an improved parallel electrical
service system is provided. The parallel electrical service
system includes a parallel power source; a utility power
source; an inverter electrically coupled to the parallel power
source; an enclosure having a utility compartment and a load
center compartment; a load panel mounted in the load center
compartment having one or more main service disconnect
breakers; a utility meter provided in the utility compartment,
the meter having meter inputs electrically coupled to the
utility power source and meter outputs electrically connected
to the one or more main service disconnect breakers of the
load panel; and one or more parallel source disconnect break-
ers mounted in the load center compartment, the one or more
parallel source disconnect breakers electrically connected to
the inverter and the meter outputs.

According to another aspect, an improved parallel electri-
cal service system is provided. The parallel electrical service
system includes an enclosure having a utility compartment
and a load center compartment; a meter socket in the utility
compartment adapted to receive a utility meter, the meter
socket including line poles and load poles, the line poles
adapted to be electrically connected to a utility power source;
aload panel mounted in the load center compartment, the load
panel having a base pan, and one or more main service dis-
connect breakers provided on the base pan; load conductors
electrically connecting the load poles with the one or more
main service disconnect breakers; a parallel source discon-
nect breaker mount provided in the load center compartment
and adapted to receive a parallel power source disconnect
breaker; parallel power conductors electrically connecting
the load poles of the meter socket and the parallel source
disconnect breaker mount; and a parallel power system elec-
trically connected to the parallel source disconnect breaker
mount.

According to yet another aspect, an improved method of
connecting parallel power sources is provided. The method of
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connecting parallel power sources includes providing a par-
allel power system; providing a utility power source; provid-
ing an enclosure having a utility compartment with a utility
meter mounted therein, the utility meter having meter inputs
and meter outputs, and a load center compartment having a
load panel and one or more parallel source disconnect break-
ers mounted therein, the load panel including a main service
disconnect breaker; electrically coupling the meter inputs of
the utility meter to the utility power source; electrically cou-
pling the meter outputs to the main service disconnect breaker
and the parallel source disconnect breaker; electrically cou-
pling the parallel source disconnect breaker to the parallel
power system; and feeding electrical power generated by the
parallel power system to the load panel, to the utility power
source through the utility meter, or both.

Still other aspects, features, and advantages of the present
invention may be readily apparent from the following detailed
description by illustrating a number of exemplary embodi-
ments and implementations, including the best mode contem-
plated for carrying out the present invention. The present
invention may also be capable of other and different embodi-
ments, and its several details may be modified in various
respects, all without departing from the spirit and scope of the
present invention. Accordingly, the drawings and descrip-
tions are to be regarded as illustrative in nature, and not as
restrictive. The drawings are not necessarily drawn to scale.
The invention covers all modifications, equivalents, and alter-
natives falling within the spirit and scope of the invention.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates a front plan view of a combination load
center used in embodiments of the invention.

FIG. 2 illustrates a detailed inside view of a combination
load center used in embodiments of the invention.

FIG. 3 is an electrical diagram of a parallel electric power
system according to embodiments of the invention.

FIG. 4 is an electrical block diagram of a parallel electric
power system according to embodiments of the invention.

FIG. 5 is a flowchart of a method of operation of a parallel
electric service system according to embodiments of the
invention.

DETAILED DESCRIPTION

Reference will now be made in detail to the exemplary
embodiments of this disclosure, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts.

The aforementioned problems of electrical service systems
including secondary power sources are overcome by the
present invention. In particular, the inventive parallel electric
service system integrates utility metering and utility power
and parallel power integration in a compact arrangement.
Accordingly, the invention provides a compact electric ser-
vice system enabling electrical connections to a utility power
source and a parallel power system, and further allows con-
nection to one or more electrical circuit branches with elec-
trical loads coupled thereto. The parallel electric service sys-
tem allows for the integration of one or more parallel power
sources, such as a solar module, a wind generator, fuel cell, or
the like. The invention advantageously integrates the one or
more parallel power sources into utility power grid, allows for
the one or more parallel power sources to supply a load panel
of the electrical power system along with utility power, and
also allows for generated electrical power to flow back to the
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utility power grid, hence reducing overall utility power con-
sumption. The invention will be explained in greater detail
with reference to FIGS. 1-5 below.

FIGS. 1-2 illustrate an embodiment of a combination load
center apparatus 100 that may be used in the inventive parallel
electric service system 300 (shown in FIGS. 3 and 4). The
combination load center apparatus 100 may include an enclo-
sure 102 (e.g., a metal box) that may include a back wall 104,
side walls 106A, 106B, top and bottom walls 108A, 108B,
and a barrier wall 110. Covers 112A, 112B, and 112C may be
provided on the front of the enclosure 102. One of the covers
(e.g., 112A) may include a meter window 112D adapted to
allow a utility meter (not shown) to be viewed with the cover
in a closed orientation. The enclosure walls 102, 104, 106 A,
1068, 108A, and 108B, and barrier wall 110 may form a
utility compartment 114 and a load center compartment 116.
The utility compartment 114 and the load center compart-
ment 116 may be divided by the barrier wall 110 and are
adapted to receive utility components and load and parallel
power system connection components as will be described
further herein.

In the utility compartment 114, a meter socket 118 may be
mounted to the back wall 104, such as by fasteners (e.g.,
screws). The meter socket 118 includes electrical contacts
adapted to contact meter inputs and meter outputs and is
adapted to receive and mount a conventional utility meter.
Any suitable meter may be used. The load center compart-
ment 116 may include a parallel power disconnect breaker
mount 120 on the back wall 104, such as at a top side thereof.
The parallel power disconnect breaker mount 120 is adapted
to receive a rated circuit breaker. The load center compart-
ment 116 may also include aload panel 121 having a base pan
122 with a plurality of stabs (e.g., locations) adapted to
receive a plurality of circuit breakers (not shown) to which a
plurality of electrical branches including electrical loads may
be connected (See FIG. 4). The base pan 122 may be manu-
factured from an insulator material (e.g., plastic) and be
mounted to the back wall 104 of the enclosure 102 by fasten-
ers (e.g., SCrews).

One or more main service disconnect breakers 124 may be
provided on the base pan 122, such as A phase and B phase
circuit breakers shown. The one or more main service discon-
nect breakers 124 plug onto the base pan 122 and electrically
connect to the bus bars 126A, 126B of the base panel 122 and
to first and second load conductors 128A, 128B. One load
conductor (e.g., 128A) may connect to an A phase circuit
breaker and the other (e.g., 128B) may connect to the B phase
circuit breaker. Bus bars 126A, 126B are of conventional
construction. The first and second load conductors 128A,
128B attach between the one or more main service disconnect
breakers 124 and meter socket connection terminals 130A,
130B of the meter socket 118 by suitable fasteners (e.g., lug
screws ). Additionally, first and second parallel power conduc-
tors 132A, 132B attach and electrically connect between the
parallel power disconnect breaker mount 120 and meter
socket connection terminals 130A, 130B of the meter socket
118. As will be apparent from the following, a parallel source
disconnect breaker 345 (FIG. 3), such as a circuit breaker,
may be mounted to the parallel power disconnect breaker
mount 120 and may be used to electrically connect or discon-
nect a parallel power system 340 from the electric service
system 300.

In a typical installation of the parallel electrical service
system 300, as shown in FIGS. 3 and 4, the load center
apparatus 100 is installed in an area 315 where power leads
325A, 325B from utility power source 330 (e.g., main utility
line) can be readily electrically connected to the load center
apparatus 100. The power leads 325A, 325B from utility
power source 330 are connected to first poles 335A, 335B
(e.g., electrical lugs) on the line side of a utility meter 335
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installed in the combination load center apparatus 100. The
meter inputs are adapted to electrically couple to the first
poles 335A, 335B. Meter outputs are adapted to couple to
second poles 130A, 130B. The terms “meter inputs” and
“meter outputs” are not meant to refer to any current flow
direction. As will be apparent, the electrical current generated
from parallel power source 445 will flow to the parallel elec-
tric service system 300, sometimes the energy generated from
parallel power source 445 is less than the demand of con-
sumption of the parallel electric service system 300, the par-
allel power system 300 will draw power from utility power
source 330 to meet demand. At other times the parallel power
source 445 oversupplies beyond the instant need of parallel
electric service system 300 for electrical power, the oversup-
plied energy will flow from parallel electric service system
300 to utility power source 330. The area 315 is typically a
utility room, a garage, a basement, a hallway, a closet, or an
outside wall, to name a few.

As shown in FIGS. 3 and 4, the parallel electric service
system 300 includes a parallel power system 340 that may be
coupled to a parallel source disconnect breaker 345 mounted
to the parallel source disconnect mount 120 that is provided in
the combination load center 100. The parallel source discon-
nect breaker 345 is electrically connected to the meter socket
load connection terminals 130A, 130B of a utility meter 335
onthe load side of the meter 335 by parallel power conductors
132A, 132B. The parallel power system 340 may be any
electrical power generating system including a parallel power
source 445 (FIG. 4). The parallel power source 445 may be
selected from the group of a solar module (e.g., solar panel),
a wind turbine, or a fuel cell, for example. Other types of
parallel power sources may be used as well.

Inthe depicted example, the parallel power source 445 may
generate up to 60 A or 200 A of electrical power at utility grid
voltage depending on the rating of the combination load
center 100. For example, if the utility grid voltage is 120/240
vac, the parallel power source 445 can generate up to 14.4 kw
or 48 kw of electrical power. For example, solar modules
(e.g., solar panels) may generate about 20 w per square foot.
One system 300 may include one or up to about 70 square feet
or more solar modules. In the case of a wind turbine, such as
a small personal wind turbine for home use, the system 300
may include one or more such wind turbines. For example,
the wind turbines may each be able to generate between 150
w and 1000 w. In the case of a fuel cell for home use that
converts natural gas into electrical power (e.g., natural gas
fuel cells) the parallel electric service system 300 may
include one or more such fuel cells. For example, the fuel cells
may each be able to generate between 1 Kw and 5 Kw.

The parallel source disconnect breaker 345 may be a circuit
breaker rated up to the rating of the main service disconnect
breaker, 124, for example. The parallel source disconnect
breaker 345 may be rated at 15 A, 20 A, 30 A, 40 A, or 60 A,
or 100 A, 125 A, 150 A or 200 A, for example. Other values
may be used.

The utility power source 330 may be a conventional public
utility service provided at about 240V, for example. In some
embodiments, the power service may be about 200 A. The
utility power source 330 electrically couples through the util-
ity meter 335 to a main service disconnect breaker 350 that
functions to connect/disconnect power to the load panel 121
in the load center compartment 116. The load panel 121 may
include, for example, a plurality of spaces/positions for a
plurality of branch circuit breakers 352. For example, in the
depicted embodiments of FIG. 3, 40 spaces or positions for 40
circuit breakers (e.g., 15 A-30 A) breakers that may service
and protect 40 electrical branch circuits including electrical
loads 455 is shown. Other sizes and numbers may be used,
such as 6 space, 8 space, 10 space, 12 space, 16 space, 20
space, 30 space, etc. Not all spaces/positions need to include
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circuit breakers. Moreover, provisions for branch circuits are
optional in this enclosure, and may thus be omitted. In this
case, provisions to wire to a downstream load center or junc-
tion box may be provided.

FIG. 4 illustrates a detailed block view of the parallel
electric service system 300. The utility power source 330 may
provide power to the one or more electrical branches includ-
ing electrical loads 455 when the parallel power system 340 is
disconnected, such as by switching the parallel source dis-
connect breaker 345 to an OFF position. In this configuration
the system 300 operates as a conventional power service
system directing electrical power directly from the utility
power source 330 through the utility meter 335 and to the one
or more electrical branches including electrical loads 445
electrically connected to the load panel 121. When the paral-
lel power system 445 is connected, such as by switching the
parallel source disconnect breaker 345 to an ON position,
power may be fed from the parallel power system 340 to the
one or more electrical loads 445 through parallel power con-
ductors 132A, 132B, load conductors 128A, 128B, main ser-
vice disconnect breaker 124 and load panel 121. Power may
be provided directly from the parallel power source 445 if
sufficient power is being generated by the parallel power
source 445. Optionally, power may be provided from one or
more batteries 452 if insufficient power is being generated by
the parallel power source 445. The one or more batteries 452
may be a bank of 12 V batteries, for example. In some
embodiments power from both of the battery 452 and the
parallel power source 445 may be provided to the electrical
loads 445 connected to the load panel 121. The inverter 450
functions to synchronize the power from parallel power
source 445 or from the battery 452 to match the power prop-
erty from utility power source 330, such as 120/240 vac, 60
Hz utility power or 120 v/208 Y vac, 60 Hz utility power.

When the parallel power source 445 is generating sufficient
electricity, then the inverter 450 may permit the generated
power to transfer directly to the loads 445 from the load panel
121. In other instances, such as when the parallel source
disconnect breaker 345 is in an OFF position, the inverter 450
will allow the one or more batteries 452 to be charged. In
instances where more power is being generated than is being
used by the one or more electrical loads 455, electrical power
generated by the parallel power source 445 may be supplied
to the utility power source 330 and sold back to the grid. In
this event, the utility meter 335 will reverse its operation. For
example, if the one or more batteries 452 have a sufficient
charge, then all power beyond which is required by the loads
455 may be fed back to the grid.

In cases where the utility power source 330 is down, the
inverter 450 senses this condition, will interrupt the output to
the parallel source disconnect breaker 345, and does not allow
power generated by the parallel power source 445 to be sent
onto the grid. Instead, the one or more batteries 452 may be
charged. As should be apparent, the present parallel electric
service system 300 includes a combination load center 100 to
allow connection of one or more parallel power sources 445.
In one aspect, the present parallel electric service system 300,
the sum of the amperage ratings for the parallel power con-
ductors 132A, 132B and the load conductors 128A, 128B
may exceed the utility service amperage rating. Likewise, it
should be apparent that the sum of the ratings for the main
service disconnect breaker 124 and the parallel source dis-
connect breaker 345 may exceed the utility service amperage
rating.

A method of connecting one or more parallel power
sources, such as a parallel power system 340 and a utility
power source 330, will now be described with reference to
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FIG. 5. The method 500 includes providing a parallel power
system (e.g., parallel power system 340) in block 502; pro-
viding a utility power source (e.g., utility power source 330)
in block 504; and providing an enclosure (e.g., enclosure 102)
in block 506. The enclosure may have a utility compartment
(e.g., utility compartment 114) with a utility meter (e.g.,
utility meter 335) mounted therein, the utility meter having
meter inputs and meter outputs, a load center compartment
(e.g., load center compartment 116) having a load panel (e.g.,
load panel 121) having one or more main service disconnect
breakers (e.g., main service disconnect breaker 124), and one
or more parallel source disconnect breakers (e.g., parallel
source disconnect breaker 345) mounted therein. Optionally,
one or more branch circuit breakers (e.g., branch circuit
breakers 352) may be provided. These may be provided in the
load panel (e.g., load panel 121) or in a connected secondary
service box, such as a junction box. Providing the parallel
power system in block 502, and providing a utility power
source in block 504 may include having a utility service
connection available at the location, and having the parallel
power system at the location. The method 500 further
includes electrically coupling the meter inputs of the utility
meter to the utility power source in block 508, electrically
coupling the meter outputs to the main service disconnect
breaker and the parallel source disconnect breaker in 510, and
electrically coupling the parallel source disconnect breaker to
the parallel power system in 512. Finally, in block 514, the
system feeds back electrical power generated by the parallel
power system to the load panel (e.g., load panel 121) to power
the one or more electrical loads, to the utility power source
(e.g., utility power source 330) through the utility meter (e.g.,
utility meter 335), or both. Additionally, the method 500 may
include electrically coupling one or more branch circuit
breakers to one or more electrical loads in 516.

Thus, the method 500 may operate to receive and distribute
power to and from the utility power source 330, receive and
distribute power generated by the parallel power system 340,
or distribute power from both. Further, if an abundance of
power is generated beyond the power requirements of the
attached electrical loads 455, then power may be supplied
back to the utility power source 330 (e.g., the electrical grid).

It should be readily appreciated by those persons skilled in
the art that the present invention is susceptible of broad utility
and application. Many embodiments and adaptations of the
present invention other than those herein described, as well as
many variations, modifications, and equivalent arrange-
ments, will be apparent from, or reasonably suggested by, the
present invention and the foregoing description thereof, with-
out departing from the substance or scope of the present
invention. Accordingly, while the present invention has been
described herein in detail in relation to specific embodiments,
it is to be understood that this disclosure is only illustrative
and presents examples of the present invention and is made
merely for purposes of providing a full and enabling disclo-
sure of the invention. This disclosure is not intended to limit
the invention to the particular systems or methods disclosed,
but, to the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and
scope of the invention.

What is claimed is:

1. A parallel electric service system, comprising:

a parallel power source;

a utility power source from a utility;

an inverter electrically coupled to the parallel power

source;

anenclosure having a utility compartment and a load center

compartment;
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aload panel mounted in the load center compartment hav-
ing one or more main service disconnect breakers;

a utility meter provided in the utility compartment, the
utility meter having meter inputs electrically coupled to
the utility power source and meter outputs electrically
connected to the one or more main service disconnect
breakers of the load panel by first and second load con-
ductors, wherein the first and second load conductors
attaching to meter socket connection terminals of the

meter outputs and the one or more main service discon- 10

nect breakers; and

a parallel source disconnect breaker mounted in the load
center compartment, the parallel source disconnect
breaker electrically connected to the inverter and the
meter outputs, the connection between the parallel
source disconnect breaker and the meter outputs made
by first and second parallel power conductors, wherein
the first and second parallel power conductors attaching
to meter socket connection terminals of the meter out-
puts, wherein the first and second load conductors
attaching to the meter socket connection terminals are
separate conductors from the first and second parallel
power conductors attaching to the meter socket connec-
tion terminals,

wherein the parallel power source concurrently provides
power to both the load panel and the utility back through
the utility meter.

2. The parallel electric service system of claim 1, wherein
the parallel power source is one or more selected from the
group of a solar module, a wind turbine, and a fuel cell.

3. The parallel electric service system of claim 1 wherein a
meter socket includes a joint connector receiving a parallel
power conductor electrically connected to the parallel source
disconnect breaker and a load conductor electrically con-
nected to the load panel.

4. The parallel electric service system of claim 1 wherein a
meter socket receiving the meter includes four poles on a load
side, two poles being connected to parallel power conductors
electrically connected to the parallel source disconnect
breaker, and two poles being connected to load conductors
electrically connected to the load panel.

5. The parallel electric service system of claim 4 wherein
an amperage rating of the one or more parallel power source
disconnect breakers and an amperage rating of the main ser-
vice disconnect breaker is greater than the amperage rating of
the meter socket.

6. The parallel electric service system of claim 1 wherein a
sum of electrical ratings for the parallel power conductors and
the electrical rating of the load conductors exceeds a meter
socket rating.

7. The parallel electric service system of claim 1 wherein a
sum of amperage ratings for the main service disconnect
breakers and the one or more parallel source disconnect
breaker(s) exceeds a utility service amperage rating.

8. A parallel electrical service system, comprising:

an enclosure having a utility compartment and a load center
compartment;

a meter socket in the utility compartment adapted to
receive a utility meter, the meter socket including line
poles and load poles, the line poles adapted to be elec-
trically connected to a utility power source from a utility;

a load panel mounted in the load center compartment, the
load panel having
a base pan, and
one or more main service disconnect breakers provided

on the base pan;

8

first and second load conductors electrically connecting the
load poles of the meter socket with the one or more main
service disconnect breakers, wherein the first and second
load conductors attach to meter socket connection ter-
5 minals of the load poles;

aparallel source disconnect breaker mount provided in the
load center compartment and adapted to receive a par-

allel power source disconnect breaker;

first and second parallel power conductors electrically con-

necting the load poles of the meter socket and the par-
allel source disconnect breaker mount, wherein the first
and second parallel power conductors attach to the meter
socket connection terminals of the load poles, wherein
the first and second load conductors attached to the
meter socket connection terminals are separate conduc-
tors from the first and second parallel power conductors
attached to the meter socket connection terminals; and

a parallel power system electrically connected to the par-

allel source disconnect breaker mount,

wherein the parallel power system concurrently provides

power to both the load panel and the utility back through
the utility meter.

9. A method of connecting parallel power sources, com-
prising:

providing a parallel power system;

providing a utility power source;

providing an enclosure having

a utility compartment with a utility meter mounted
therein, the utility meter having meter inputs and
meter outputs, and

a load center compartment having a load panel and one
or more parallel source disconnect breakers mounted
therein, the load panel including a main service dis-
connect breaker;

electrically coupling the meter inputs of the utility meter to

the utility power source;

electrically coupling the meter outputs to the main service

disconnect breaker by attaching first and second load
conductors to meter socket connection terminals and
electrically coupling the meter outputs to the parallel
source disconnect breaker by attaching first and second
parallel power conductors to the meter socket connec-
tion, wherein the first and second load conductors
attached to the meter socket connection terminals are
separate conductors from the first and second parallel
power conductors attached to the meter socket connec-
tion terminals;

electrically coupling the parallel source disconnect breaker

to the parallel power system; and

feeding electrical power generated by the parallel power

system concurrently to both the load panel and the utility

power source through the utility meter.

10. The method of claim 9, wherein the parallel power
system includes a parallel power source selected from one or
more the group of a solar module, a wind turbine, and a fuel
cell.

11. The method of claim 9, comprising providing a sum of
electrical ratings for the parallel power conductors and elec-
trical rating of the load conductors that exceeds a meter socket
amperage rating.

12. The method of claim 9, comprising providing a sum of
amperage ratings for the main service disconnect breaker and
the parallel source disconnect breaker that exceeds a meter
socket amperage rating.

15

20

25

30

35

40

45

55

60

65
k0 ok &k ok



